To study rheumatic heart disease health literacy and its impact on pregnancy, and to identify how health services could more effectively meet the needs of pregnant women with rheumatic heart disease. Aboriginal women were used in the study. The settings were urban, island and remote communities across the Northern Territory. Women were followed interstate if they were transferred during pregnancy. The participants were pregnant women and their families. We relied on participants' abilities to tell their own experiences so that researchers could interpret their understanding and perspective of rheumatic heart disease.
INTRODUCTION
Acute rheumatic fever (ARF) occurs as an autoimmune sequela of infection with Group A Streptococcus, a bacterium that causes sore throat or skin infection. ARF generally occurs in childhood and adolescence, affecting nearly twice as many females as males and if not treated the cardiac inflammation can lead to a chronic heart condition that irreversibly damages the heart valves; this is rheumatic heart disease (RHD). 1 RHD is a manifestation of persistent disadvantage and inequity in Australia. This disease of poverty persists at high rates in Indigenous Australians with approximately 100 Australian women with RHD giving birth each year. 2 The affected women are almost universally among the most vulnerable and least able to navigate the health system in Australia. 3, 4 In most industrialised countries, improvements to living conditions during the 20th century saw a steady decline in RHD, with associated reductions in morbidity and mortality. 5 The 'primordial prevention' came from the provision of sufficient housing with public and personal hygiene and sanitation. Added to this was a communicable disease approach based on education, antibiotic treatment, surveillance and registries to monitor outbreaks and facilitate the improved delivery of preventive measures. 6 Unfortunately these strategies are not fully implemented for Aboriginal people living in Australia. 7 The disparities in health hardware and health care for Aboriginal Australians are directly related to their colonial status where colonisation is a key determinant of poor health status.
There is a paucity of literature regarding women's perceptions and experiences of RHD during pregnancy, essentially restricted to one thesis from Africa on women's views and their experiences of infertility due to valve replacement surgery and lifetime anticoagulant therapy. 8 This study included women with severe RHD and enquired into marital, social and cultural factors that affected the women's lives and their coping mechanisms. 8 The qualitative literature herein offers a small number of studies on non-pregnant Indigenous Australians' perceptions and experiences of RHD, other cardiac and chronic diseases, and some providers' views.
ABORIGINAL PEOPLE'S VIEWS
There are only three studies in the peer-reviewed literature on Aboriginal people's perceptions of RHD. Australia which described the factors behind sub-optimal labicillin prophylaxis. The study investigated patient understanding of RHD, acceptance of medications, health service quality and access, and reported social, cultural and geographic barriers to optimal management. 9 The authors noted that patients had variable levels of understanding which were related to a lack of accessible and culturally competent or safe care.
In 2006, the study of Harrington et al. examined Northern
Territory patients' perceptions of RHD prophylaxis and shortcomings in health management. 10 The authors found that low rates of monthly injections were related to a lack of access to services and a need for a caring and culturally competent health service. 
MATERIALS AND METHODS
This study was set in the Northern Territory (NT) which has a population of 227 900 with an estimated Aboriginal population of 64 000 people, or 30% of the total NT population.
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In Australia, the NT has the greatest disparity between
Aboriginal and non-Aboriginal people with RHD: in 2010, the prevalence was 26 times higher for Aboriginal compared to non-Aboriginal people. 
'What causes rheumatic heart disease?'
Rheumatic heart disease was not well understood by these participants or families despite most of the participants being diagnosed in childhood and having multiple and ongoing contacts with health professionals -at least six times per year. A few participants were able to identify that environmental factors were at play, particularly poor housing conditions. They were unsure if RHD was a serious illness. They explained that it had unknown and sometimes supernatural causes and could be passed to family members. Some women noted that it was caused by sore throats or skin lesions but on further questioning they often described smoking cessation, exercising more and eating less fatty food as a way of managing their RHD, confusing it with ischaemic heart disease. However, the majority did not have an adequate lay understanding of the physiological causes or meanings of RHD. Table 2 summarises the themes with excerpts from the yarning discussions with interpreters assisting communications.
Communication with health professionals in health systems
Communication with health professionals was a problem as the health professionals who interacted with the women spoke formal English with medical jargon and the women spoke
Aboriginal English which is a recognised linguistically different form of English from standard Australian English. None of the women in our study were offered interpreters during observations of clinical encounters which meant that the care provided was unsafe. During research interviews with interpreters the women said there were no words for 'RHD' or 'heart valves' in Aboriginal languages. These biomedical disease descriptions were new concepts that were poorly explained in the health education materials offered to women. For example, a booklet in
English about RHD was difficult for them to read or understand.
Observations of some health education demonstrated that it was offered at times of stress such as when the women were hungry or when they were gravely ill and hypoxic which made it difficult/impossible for the women to concentrate or absorb the Other participants were more assertive with health staff.
Research Assistant: Is this your first baby?
Leah: Yeah.
Research Assistant: And have the heart doctors asked you many things about your heart? Have they been good at explaining things?
Leah: And they was, like, saying, oh, you can't have another babies 'cause you've got to wait.
And I told them I don't like waiting! I tell them all sorts of things.
Leah was not happy to wait and consider birth spacing. She was not convinced that this health provider understood her fertility needs.
Communication between patient and doctor was often 
DISCUSSION
A decade ago an editorial on the disadvantage and persistence of RHD in Aboriginal Australians was published, noting that while the socio-economic determinants of health were clear, the solutions to improving health inequalities were far from simple. 21 This continues to be reflected in the NT RHD Register where 95% of cases of ARF/RHD are of Aboriginal people. We did not exclude nonIndigenous women from this study but during the study period only Aboriginal women satisfied the study criteria. Observations of home conditions and self-reports by Aboriginal participants confirmed that they were aware they lived in crowded and substandard housing. However, they were not always aware that this is one of the causes of Group A Streptococcus transmission which can lead to ARF, the precursor of RHD. It is important to document the public health risk factors that continue to be associated with RHD.
Previous research in 2002 on health communication between
Aboriginal patients with chronic renal illness and health providers found that miscommunication was pervasive, educational resources were lacking, and the comment has been made that fundamental change was needed to enable Aboriginal patients to be able to understand and manage their disease. 22 In where there is a partnership and focus beyond the disease. 24 The respondents in this study were rarely if ever offered health information in their first language and were subsequently disengaged from their health care which was not respectful or competent.
The lack of cultural competency in the health system persists, widening the gap for Aboriginal peoples' health outcomes.
Poor communication and unsatisfactory, culturally inappropriate unsafe interactions with healthcare providers contribute to the poor outcomes for remote-dwelling Aboriginal women. 25 None of the women or infants in the study died but experiences with delayed diagnosis, fragmented care, unsatisfactory communication and education, difficulty with filling prescriptions, confusing and stressful health care were common events in ways already described by Artuso. 11 Data collection required relationship building, trust and reciprocity. One element of this was advocating for women and providing them with health information. As part of reciprocity, research assistants spent time assisting women to navigate the health system and took time when interpreters were available, to help them understand RHD and its impact on fertility management and pregnancy. In some cases these interventions prevented further morbidity.
A practical outcome would be for culturally competent health practitioners to ensure the linguistic diversity of patients is catered for and should not assume that women with RHD have a deep knowledge of their illness and its impact in pregnancy, childbirth and contraception. Health education targeting age-specific health messages should be relevant to the gender and life stage of the patient, as well as in the patients' language which is echoed in the Australian Charter of Healthcare Rights. 26 A positive outcome of this study is that
Rheumatic Heart Disease Australia is currently working on improving culturally relevant health promotion materials for young women with RHD.
A strength of this study was the setting, the Northern Territory, which is the epicentre of rheumatic heart disease and its findings may be applicable to similar rural, remote areas of Australia. A limitation of the study was the small sample but this is often the strength of qualitative research which seeks depth in knowledge rather than breadth.
One of the challenges for the health system is that RHD care straddles paediatric and adult care, acute communicable and chronic illness management, and in the case of the pregnant women, complex cardiac and maternity care. This study found that the health system is functionally not patient-centric, with women left to navigate silos of specialities and levels of care. Patient journey modelling of cardiac and maternity care for Aboriginal patients has increased our understanding of the gaps and actions required to improve complex health care. [27] [28] [29] 
